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A Successful Scenario

£lavor e{gené lales

Z V1 U = Vdiag(1l,e™@2/2 ¢"as/2)
Yy = U 12
Vr V3

Extra CP Violating phases only if Majorana

MAS S ezgen\s lales
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1 0 0 C192 5192 0
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0 —s23 ca3 0 0 1
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A Successful Scenario

7 Ao S?L(drea/ Mass Spectrun
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vy cosd = - M
|
Norria/ Ora/er/ng Inverse Ora/er/ng
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Data: Pieces of the Puzzle
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Data: Pieces of the Puzzle
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Data: Pleces of the Puzzle
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Data: Pieces of the Puzzle
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A}/ COmé/n/nﬁ data e car

Find Bes? £stimates
7;3\5 Z Consis Z‘encly of ZAe

Frdmeworé

Find Correladions

Find Ainds on cnknowon

parametlers

Usefu! For 3az‘a/dnC’/e

CM. Gonzalez-Garcia et al. arXiviqg09.5439 & arXivisO2.04366
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i | ‘l P | P | 1| | | l—
K “ g Fre?aenz‘ 1 ST ofF BdeS 1GN
\ .
-_ |‘ _— E?a/\/a/enz‘
o ‘ -
_ ' i
I s 1(7.504+0.19) x 10 °eV?
— /i —
i \ 7 NO _
/ 2.5 %
i ‘ /10 - i
i \ A e
| I . | L1 1 s = o B M | L1 | |
6.5 7 7.5 8 8.5

2 -9 2
Am21 [10 eV ] CM. Gonzalez

~Garcia et a/. arXivi409.5439 & arXivisO2.0436¢6 1



15

10

SiIl2 021

_I I 1 | | ‘I 1 | I 1 1 | | I:I I I_
o \ I _ |
— || : : Fl‘e?aenff\fz( or deeé 1 N
__ ‘l : — E?a/\/a/ ehZ(
| § _

i ‘ ,
i “ j :
i \ * 1 0.304-+0.013
N \ NO —
- \ IO - 43 %
- / :
_I | | | | | | | | \ ’f | | | | | 1 | | |
2 0.25 0.3 0.35 0.4

g 2

SIN 612

CM. Gonzalez—Garcia e a/. arXiviq409.5439 & arXivisO2.04366 1



2
Ams,

T ensSion betioeen Soldar

14

lllllllllllllllllllllll|lll

I |

0,,=85°

Illlllllllllll

|

2 0.25

0.3
22
sin 612

0.35

0.4

12

10

2 -5 2
Am; [107 eV7]

and Karrl AND

NUFIT 2.0 (2014)
_l | | | | | | | I | | |
- GS98 w/o D/N g
~ ) — GS98 a
-} --- AGSS09 2
B KamLAND r
e | —
o (A
-l 1 | j_ll | IVI | | l—
2 4 6 8

10



A><2III|III|III|I||I|I

|10

NGO

e

IIIIIIII

"
S | I Y P | B

| 1 1

EEEREEN FEREEEREE =

Frefaenffé Z or aneS 1an
£?L(/Vd/ ent

+ (2.457 £0.047) x 10 3eV?
— (2.449 4+ 0.047) x 10 3eV?

26 24 22 22 24 26 28
2 3 2 2
Am,, [10 " eV] Am,,

1.9 %

CM. Gonzalez—Garcia e a/. arXiviq409.5439 & arXivisO2.04366 1



15

T 7T T T WT T T T T 17T T [Og7TT T 1T 171
R |

I NO _
i 1O
I /
|1 | L1 1 | | | M {0 | L 1 1 1 | |
0.015 0.02 0.025 0.03

.
sSin 913

fre?aenz‘ij Z

or aneé 1 G/

gfé( /\/d/ ent

0.0218 -

- 0.0010

4.6 %

CM. Gonzalez—Garcia e a/. arXiviq409.5439 & arXivisO2.04366 1



92 3 ocZant

[

//’73

PSS order

AR TED

S
§
:

$
R
N
3
\
Q
3
N
X




Bayes ran Anal (V& 1S
Weak/ (v Prefer 2xnd
( ZO)

+0.052
0.452 ¢ 028

wunstable/# ragi/e

llllllllllllll
Illlllllllllll

\
lllllllll\l/llll llllll

0.3 0.4 0.5 0.6 -7
gt
M|NOS sin e23 SK z‘aﬁ—or”—-war

>

CM. Gonzalez—Garcia e a/. arXiviq409.5439 & arXivisO=2.043¢6 1
11 JI 0 | | [ —— INY 7 IV F Voo )



No Prefered Mass Ordering

NUFIT 2.0 (2014)
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For comparison:
Lisi et al.
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Status of representative CP phase values (in various fits):

o/t ~ 3/12: preferred (nearly maximal CPV with sind~-1)

o/t ~ 1/5: disfavored (by ~2-2.6 sigma w.r.t. to preferred value)

o/t ~ 0 or ~1: In between (~1-1.3 sigma away from best fit)
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NOvVA Preliminary
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sin® 612 ~ 0.3 Am?2, ~ 7.5 x10°° eV?
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a/l .énown ‘o AeZ‘Z‘e/‘ Zhan s %

é/ na/eZ‘erM/nea/ ?aanf/f/‘eé
N 0\/4 Seems Zo prerﬁer NO

0
6/ oéd/ Fr s p/‘erp e, IO

MasSS ora/er/ng
Oos  octant But Still not statistically

Sl‘qn/‘f? cart. SZ‘Q;/ Zetned !
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sin® 612 ~ 0.3 Am?2, ~ 7.5 x10°° eV?
sin2 fag ~ 0.5 |Am3, go| ~ 2.5 x 1072 eV?
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PMNS

NUFIT 2.0 (2014)

0.801 — 0.845 0.014 — 0.580 0.137 — 0.158
Ulse = | 0.225 — 0.517 0.441 — 0.699 0.614 — 0.793
0.246 — 0.529 0.464 — 0.713 0.090 — 0.776

CKM s/l a /on3 way to go ..

0.225 + 0.008 0.986 + 0.016 (41.1+1.3) x 1073

0.97425 4+ 0.00022 0.2253 = 0.0008 (4.13 T 0.49) X 10_3
Veoru| =
(8.440.6) x 107°  (40.0 £2.7) x 10~ 1.021 £ 0.032




Beyond Oscillations: Absolute Mass Observables

Cosro/. Oﬂ}/ .

2. = mq + mo + ms3

ESfective electron newtdrino MASS -+

2
2 2.2, 2 2 2 2
mp = [c13C1aMmy + Ci3512m5 + 5133

E£fective M@'ordnd PSS *

2 2

' 2 iag
2 2 109 2 1mae
Mgg = |C13CIaM1 + C138795Mae"? + 5731m3 |

These observables are correlaled Ay oscillation data
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